Reducing the Threat of a Nuclear Iran with Photovoltaic Technology: The Generous Solar Option by Pearce, Joshua
HAL Id: hal-02113572
https://hal.archives-ouvertes.fr/hal-02113572
Submitted on 29 Apr 2019
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Reducing the Threat of a Nuclear Iran with
Photovoltaic Technology: The Generous Solar Option
Joshua Pearce
To cite this version:
Joshua Pearce. Reducing the Threat of a Nuclear Iran with Photovoltaic Technology: The Generous
Solar Option. Peace Studies Journal, 2015. ￿hal-02113572￿
Peace Studies Journal           ISSN: 2151-0806 
 
 
Volume 8, Issue 1, October 2015  Page 50 
 
 
 
Vol. 8, Issue 1 
October 2015 
______________________________________________________________________________ 
 
Reducing the Threat of a Nuclear Iran with Photovoltaic Technology: The Generous Solar 
Option 
 
Author: Joshua M. Pearce 
Title: Professor 
Affiliation: Michigan Technological University 
Location: Houghton, Michigan, United States 
E-mail: pearce@mtu.edu 
 
Keywords: Renewable Energy, Nuclear Non-Proliferation, Solar Energy, Photovoltaic 
Technology 
______________________________________________________________________________ 
 
REDUCING THE THREAT OF A NUCLEAR IRAN WITH PHOTOVOLTAIC 
TECHNOLOGY: THE GENEROUS SOLAR OPTION 
 
Abstract 
 
The potential instability created if Iran obtained nuclear weapons threatens global peace. If the 
U.S. follows the standard model, relatively weak diplomacy and economic sanctions could lead to 
another Iraq-like war. Although Iran and Iraq have differences, most observers would agree that 
the same outcome and price are likely results. In purely economic terms, the CBO estimates that 
the Iraq-US war cost ~$2.4 trillion.  Is there, however, a wiser, more-profitable way to invest in 
the elimination of nuclear capability in Iran? This commentary will quantify the 'generous solar 
option' and argue that the U.S. can obtain all the benefits from denuclearizing Iran for a fraction 
of the cost of the standard model, while earning a higher return and improve environmental impact 
in the process. 
 
Framing the Problems 
 
If Iran's leadership is given the benefit of the doubt on intentions, it is clear they have been 
convinced by the communist-thinking of their Russian allies that a strong, centralized electricity 
system based on nuclear power is their best hope for a prosperous future. In the U.S., this has been 
shown to be fictitious – after an initial flirtation with the 'power too cheap to meter', the free market 
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handily rejected nuclear power as too expensive and too financially risky. To this day, no insurance 
company on earth is willing to indemnify a nuclear power plant unless a government steps in and 
forces the risk on the population by creating arbitrary liability limits. As former U.S. Vice President 
Cheney pointed out, no company is going to invest in nuclear power without those caps. A recent 
study showed that this indirect nuclear energy insurance subsidy would provide over $5 trillion in 
additional renewable electricity if diverted to solar energy in the U.S. (Zelenika-Zovko & Pearce, 
2011).  Based on an aggressive history of price declines, solar photovoltaic (PV) technology, which 
converts sunlight directly into electricity, can provide for a prosperous, environmentally-friendly 
and abundant electricity future – particularly for sunny Iran. Trillions of dollars are at stake as the 
dwindling supplies of fossil fuels for antiquated and polluting thermal power plants all need to be 
replaced, which is why countries throughout Europe and Asia are aggressively trying to position 
themselves as leaders in PV technology. No one has been more aggressive (or as successful) as 
China, who has come to dominate global PV manufacturing. Chinese manufacturers have been out 
competing their American counterparts so badly that the U.S. Government had to step in with 
punitive tariffs – some as high as 250% – to allow tiny American companies to remain viable in 
the face of the massive multi-GW Chinese- state-backed monoliths. Simple economies of scale 
alone can explain the current lack of competitiveness of American PV manufacturing.  
 
There are two large-scale problems: 1) Iran has been deceived into thinking nuclear power is an 
economically-viable electricity provider, which has the unfortunate consequence of igniting 
nuclear proliferation concerns, which will cost the U.S. a fortune if it results in open war; and 2) 
the U.S., which dominated the early years of PV technology, is stuck with a lack of viable PV 
manufacturing sector, is quickly losing its innovation advantage and may miss the burgeoning 
renewable energy revolution. As often occurs when trying to solve engineering problems, solutions 
to two hard problems are often easier when they are combined. 
 
The Generous Solar Solution 
 
In exchange for Iran relinquishing all nuclear materials and nuclear equipment not specifically 
used for medicine and allowing UN weapons inspectors complete access to verify it, the U.S. will 
provide each Iranian citizen with enough solar PV to provide for all of Iran's electrical needs 
sustainably. 
 
Is this possible? 
 
Iran is a country of 75 million people that on average use only 2,240 kW-hrs per year (about 
$250/year at U.S. average utility rates). The average Iranian citizen would only need a 1.25 kW 
PV system (five 250W modules) to provide all of their electrical needs. This is about 94 GW for 
the whole country. If the U.S. is going to provide them with the lowest possible investment cost 
from the American public, it makes sense to leverage the private sector. To complete the project 
in 5 years, the U.S. would need roughly twenty 1 GW PV factories. The U.S. does not currently 
have any factories that large, but they do have the knowledge and technical expertise to make 
them. There are even “factories in a box” for sale on the open international market – turn-key tool 
sets that can outfit an appropriately sized bank of warehouses into state-of-the-art solar cell 
factories. American corporations nimbly respond to financial incentives. By providing private U.S. 
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manufacturers 5 years of guaranteed sales of $1/W for modules destined for Iran (above market 
price), the American private sector would rise to the challenge and build the plants.  
 
Why would America want to do this? 
 
A nuclear-weaponized Iran threatens American interests. With appropriate public relations efforts, 
the U.S. government could probably obtain support for a war with Iran, but for the most part, 
Americans are tired of Middle-Eastern wars and the concomitant cost in blood and money when 
the domestic economy is so strained.  
 
The Generous Solar option provides a means to both denuclearize Iran while helping fix some of 
the economic problems at home all while improving environmental impact. Each 1 GW PV factory 
would employ over 1,775 people directly and create over 28,000 indirect jobs in the U.S. economy. 
Thus, overall 600,000 permanent American jobs would be created. Supporting this manufacturing 
would immediately provide a short-term stimulus to the U.S. economy and reduce unemployment.  
 
After finishing the Iranian shipments in five years, America would be left with 20 of the largest, 
most advanced PV manufacturing factories in the world and over 35,000 workers trained in how 
to use them. This would make America much more competitive with Chinese PV manufacturing.   
Innovation is also expected at the factories during these 5 'sheltered' years (if for no other reason 
than to make extra profit by increasing production above the 1 GW contracts to sell on the open 
market). If these factories were able to follow the PV sectors historic learning curve at the end of 
the five years, each factory could sell solar panels at a hefty profit at prices that make solar 
electricity attractive in the U.S. market. The costs for scaled-PV manufacturing have been reliably 
predicted to be low enough that the demand created would more than consume factory name-plate 
production ten times over. This represents a substantial medium term increase in economic activity 
and increase in GDP as the U.S. begins a more aggressive transition to a secure, environmentally-
beneficial, domestic source of electricity. The tax revenues alone make the investment attractive 
for the U.S. Government.  
 
The generous solar option is an investment. The guaranteed sales for 20 factories would cost the 
U.S. $94 billion. However, this is a relatively small investment in U.S. security. For example, it 
represents only about 6% of the projected budget for the F-35 Joint Strike Fighter program. 
 
In addition to all the green jobs, secure domestic renewable electricity, and increase economic 
activity, there are also ancillary benefits for the U.S.  First, putting a firm stop to nuclear 
proliferation in Iran would decrease the risk for a nuclear attack on the U.S. and increase the safety 
of Allies in the region (e.g. Israel). Iran would likely become another middle-eastern Allie to help 
stabilize the region and provide the U.S. with access to oil until the renewable energy transition is 
complete. Although anti-American terrorists could still exist, it is presumed that there would be 
much less anti-American sentiment in Iran after this plan than after a similar Iraq-war like strategy. 
Thus terrorism would decline. 
 
America could also help put forward some of their other political goals. Providing the solar panels 
to Iranian individuals would help bring some of the poorest Iranians out of poverty and reduce 
inequality in Iran. Both of these benefits would enhance Iranian democracy and presumably 
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American interests.  At the same time, showing kindness to an Islamic state will reduce religious 
tension throughout the world and make other conflicts potentially easier to resolve. 
 
However, the largest benefits from this option are simply economic. The U.S. will literally save 
trillions of dollars avoiding a war with Iran. At the same time it would help put the U.S. back on 
top of international esteem and increase international goodwill. This helps the country directly – 
most obviously with the access provided to U.S. corporations that have an international presence. 
The Iraq war did a lot to damage to America's reputation (e.g. largest international anti-war protests 
in history) and this option could help repair some of that damage, particularly in the Middle-East.  
 
Why would Iran want to do this? 
 
To completely take advantage of this opportunity, Iran will need to invest too. In order to utilize 
the PV panels, Iran will need to invest heavily in improving their electrical infrastructure (currently 
their grid loses 18.5% of the electricity before reaching users) and in the balance of systems (or 
BOS includes racking, wiring, power electronics, and storage) for the PV systems.  
 
Iran garners several economic advantages. The need for BOS components and installation of the 
PV would create an enormous boost in employment and GDP in the short term, while the sudden 
influx in low-cost non-volatile electricity would be expected to spur economic development and 
raise the GDP in the medium term. In the long term, developing the BOS components and expertise 
needed to take advantage of free PV modules from the U.S., Iran would spur a domestic solar 
market more advanced than that found in Germany. This experience would likely allow Iran to 
become a regional leader (and perhaps even global) in some areas of the rapidly growing 
technologies needed to enable intermittent energy sources, such as the sun, to make up a large 
percentage of a nation's electricity production (e.g. power electronics for microgrids, electricity 
storage, and smart grid technologies). 
 
Politically, the Iranian leader seen as the driver of this option would benefit from all of his voters 
suddenly receiving a $1,250 high-tech gift from a former enemy worth an equivalent to 2.5 months 
of income for the average Iranian, while radically reducing the risks of war devastating their 
country. The increased economic activity and concomitant increases in standard of living would 
also likely produce significant public support.  Finally, Iran would also garner international 
prestige as the first solar-powered country in the world and all the interest and attention that go 
along with it. Lastly, by accepting the deal, Iran avoids painful economic sanctions, U.S. state-
sponsored cyber-sabotage, war and the resultant probable destruction of their country.  
 
Conclusions 
 
By providing each Iranian citizen with the technology to produce electricity in exchange for their 
voluntary shunning of dangerous and risky nuclear technology, the world will be a safer place. 
This option, although technically-feasible, economic, and over-flowing with positive outcomes for 
both Iranian and U.S. citizens will not be easy to implement politically. Depending on their 
political viewpoint, for Iran's citizens nuclear power represents either the right to self- 
determination or the ability to maintain the status quo. U.S. leaders will need to work hard to frame 
the option in a way that allows Iran to remain both stable and to save face while abandoning their 
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nuclear ambitions. The largest barriers to this solution, however, will be from multi-national 
companies that benefit from the status quo in energy resource use and from the Middle East 
instability that breeds terrorism and war. Their political power is substantial, but does not outweigh 
the unacceptable economic penalties from following their models. In the U.S., it will also be a 
challenge to convince each American to invest about seventeen cents per day for 5 years to give 
Iranians free solar panels. The U.S. is hurting financially, but even America's homeless can spare 
17 cents a day to prevent another war that would threaten national bankruptcy. 
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